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/l|HxpoHHHWH nojiflpHsaxop 



H3o6peTeHHe othochtch k nojwpHsauHOHHbiM ycrpoficTBaM h mo^cct 5biTb 
Hcnojib30BaHO B ocBexHTejibHofi annapaxype, npH npoH3BOACTBe ctckoji juia 
CTpoMxejibCTBa, B onxHHecKOM npH6opocTpoeHHH, HanpHMcp, b cneKTpo<J)OTOMeTpax h 

X^eHCTBHe AHxpOHHHbix nojMpHsaTopoB, paccMarpHBacMbix B paMKax 
npeAJiaracMoro H3o6peTeHH5i, ocHOBaHO Ha CBoficxBe psma MaxepHajiOB, nasbiBacMbix 
o6biHHO OTxpoHHHbiMH, no-pasHOMy norjiomaxb opxoroHajibHbie jimhchho- 
nojiHpH30BaHHbie KOMnoHCHTbi 3JieKTpoMarHHTHoro HSJiyneHiw. HaH6ojiee uinpoKoe 
npHMeHCHHe HauiJiH njieHOHHbie AMxpoMHHbie nojwpHsaxopbi, HasbiBacMbie xax 

nOJmpOHAaMH HJIH nOJMpHSaUHOHHblMH CBeXO(|)HJIbXpaMH. IlpH 3XOM JUm MX C03flaHH5! 

HcnojibsyioxcH, Kax npaBHJio, Maxepnajibi, coflep^KaiuHe MOJiCKyjibi hjih nacxHUbi 
(HanpHMep, MRxpoKpHcxajuibi), Koxopwe Hapn^y c CHJibHbiM norjiomeHHCM oGjiaAaiox 

CMJIbHbIM AMXpOH3MOM B UIHpOKOM OTanaSOHC AJIHH BOJIH. KaK npaSHJIO 3XH 

MOJicKyjibi HJIH HacxM^bI MMeiox Bbixanyxyio <|)opMy, h b npouecce MsroxoBJieHHa 
nojupH3axopa ocymecxBJMiox opHeHxauMio MOjiCKyji hjih nacxHu b onpe^eJieHHOM 
(BbmejicHHOM) HanpaBJieHHH, HasbisaeMOM xax >Ke ocbio norjiomeHHH. Ilpn 3xom 
njiocKOcxb nponycKaHHfl nojMpH3axopa (njiocKOCXb noji^pH3axopa) pacnojiOHcena 
nepneHOTKyjwpHO och norjiomeHHa. CxeneHb norJiomcHH^ KOMnoHCHX 3aBHCHx ox 
opHeHxauHH Kojie6aHHH 3JieKxpHHecKoro BCKxopa oxHocnxejibHO Bbi6paHHoro 
HanpaBJieHHH. OpH onHcaHHH pa6oxbi nojiHpH3axopOB yAoGno o6o3HaHaxb 
opxoroHajibHO-nojDipH30BaHHbie KOMnoHCHXbi no cxencHH hx noraomcHMH hjih 
^lajibHCHinero Hcnojib30BaHHfl - norjiomaeMa^i (napasHXHaa) KOMnoHCHxa h 
HenorjiomaeMan (nojiesHan KOMnoHeaxa). 

ouchkh 34)c|)eKXMBHOcxH (KaHccxBa) nojMpHsaxopoB H hx CpaBHeHHfl 

MCKAy CO6OH, B XOM HHCJie AMXpOHHHblX nOJWpH3aXOpOB, oGblHHO HCnOJIbSyiOX HX 



noji^pH3yK)myK) cnoco5HOCTb (creneHb noji5ipH3auHH), ium onpejiejieHJW Koxopofl 
HcnojiBsyioT pa3JiMHHbie Mero^ibi (A.H.BamopHXHH, B.n.repqaHOBCKafl, "Ohthko- 
nojwpHsauMOHHbie ycrpoMCTBa", Khcb, TexHixa, 1984 [1], CTp.23). B AajibHeHuieM no^ 
CTeneHbK) nojmpHsauHH 6yjieT noHMMarbOi BejiH^HHa, onpe^eJuieMafl jiflM 
nponycKaiomero nojmpHaaxopa nepes SHeprerMHecKHe K03())(|)HUHeHTbi nponycKaHHA Ti 
M T2 AJW, cooTBCTCTBeHHO, HenorJiomacMofi H norjiomaeMOH opToroHaJibHO- 

nOJDipM30BaHHbIX KOMnOHCHT: 

P = (Ti - T2) / (Ti + T2), 
a jvisi oTpa^axejibHoro nojwpHsaxopa - nepes 3HepreTHHecKHe K03(|)())HUHeHTbi 
orpa^CHH^ Ri h R2 cooTBercxBeHHO, HenorJiomaeMOU h norJiomaeMOu 

OpTOrOHaJIbHO-nOJIHpH30BaHHbIX KOMnOHCHT: 

P = (Ri - R2) / (Ri + R2) 

HsBecTHbi AHxpoHMHbie nojmpMsaTopbi, npe^craBJUiiomHe co6oh CHJibHO 
BbiTflHyTbie B OAHOM HanpaBJieHHH nojiHMepHbie njicHKH, co;iep»camHe AHxpoHMHbie 
MOJiCKyjibi, KOTopbie opHCHTHpyioTCfl B npouecce BbiTHPHBaHiui, HanpHMep, hooto- 
nojiHBMHHJiOBbie nojiHpHsaTopbi Ha ocHOBC nojiMBHHHJiOBoro cnMpxa ([1], cxp. 37-42). 
3th noji5ipH3aTopbi npe^icxaBJiHiOT co6ofi MHorocjiofiHbie nuemcH, BKJnoHaiomHe 
Hap5i;iy c nojiKpHsyioiUHM cjiocm xax^e apMHpyioiUHe, KJieeBbie h 3aiaHmaK)iixHe cjioh. 
OcHOBHbiM He;xocxaTKOM yxasaHHbix njieHOHHbix nojmpH3axopoB raJDiexcn hx 
q)aBHHxejibHO BbicoKan xpy^ioCMKOcxb MsroxoBJieHHfl. 

HaM6ojiee 6jih3khm no xexHMHecKofi cymnocxH hbjihcxch jpixpoH^Hbiu 
nojmpH3axop, BionoHaiouiHU no^JiOKKy, Ha Koxopyio HaneceH MOJieKyiwpHO 
opHeHTHpoBaHHbiM CJIOH, nojiyMeHHbiH H3 opraHHHCCKoro KpacHxejiii, HaxoAHmerocA b 

JIHOXpOOHOM ^CHAKOKpHCXaJUIH^ieCKOM C0CX05IHMH (3aHBKa PCT 94/05493, 

KJI.C09B31/147, 1994). Hcnojib30BaHHe xaxHX KpacHxejiefi no3BOjmex snanHxejibHO 

ynpOCXHTb XeXHOJIOrHK) HSrOXOBJieHHa ;iHXpOHHHbIX nOJlHpHSaXOpOB H CHH3HXb 3a cHex 

3xoro HX cxoHMOcxb, HO nojiyHCHKbie xaxMM o6pa30M AHxpoHHHbie nojiHpH3axopbi He 
o6jiaj[^aiox;iocxaxoHHOH cxencHbKD nojupH3auHH. 

Sa^aHeH H3o6pexeHH^ HBJwexca noBbiineHHH 3(|)(|)eKXHBHOCXH OTxpoHHHoro 
nojupHsaxopa 3a cnex yBejinneHHA cxenenH nojuipH3auHH BbixoA^utero h3 Hero 
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3JieKTpo-MarHHTHoro MSJiyneHMH, npn coxpaHCHMH BbicoKoro K034)<t)HUMeHTa 
nponycKaHHH (orpaMceHMfl) jum HenorjiomaeMOfi KOMnoHCHTbi. 

npcTaBJieHHaa sajiaMa pexiiaercH 3a cmct Toro, hto b ;iHxpoHHHOM no:riapH3aTope, 
co;iep^ameM noAJio^KKy h cjiom OTxpoHHHoro MaxepHajia, BBe^eHbi jxfi^ oxpa^aioinHx 
noKpbiTHH, no KpauHeu Mepe goto h3 Koxopbix BbinojiHCHO HacTHHHO nponycKaioiUHM, 
npHHCM AHxpoHHHO norjioiuaioiuHH cjioH pacnojio^eH Me^y OTyNW orpa^caiomHMH 
noKpbiTM^MH. TaKaa MHorocjioHHaa cxpyxypa o6ecne»3HBaeT nojiyneHMe MHorojiyHeBofi 
HHTep(|)epeHUHH h BHeuiHe npeACTaBJwer co6ofi HHTep(|)epoMeTp OaSpM-Ilepo. 

ripH 3TOM ^MXpOHHHblQ HOJUipHSaTOp MO^CT SblTb BblHOJIHeH XaK OTpaMCaiOmMM, H B 

3TOM cjiynae o^o oxpa^aiomee noKpwTHe BbinojineHO nojiHocxbio orpa^aioiiiHM, a 
BTopoe - HacTMHHO nponycKaiomHM. IlpH 3tom nepBbiM co cropoHbi nojuioyKKM MO^cer 
6biTb HaneceH nan orpa^KaiomHii (nojiHOcxbio orpa^aiomHH), raK h HacxHHHO 
nponycKaiomHH. 

B pesyjibTare MHorojiyMCBOM MHTep(|)epeHUMH Ha Bbixo^e flMxpoHHHoro noJiflpMsaxopa b 

SaBMCHMOCTH OX XOJIll^HH H MaXCpHaJIOB CJIOCB H nOKpblXMH, H3 KOXOpblX OH COCXOMX, 

Moryx 5bixb nojiyneHbi kslk HHxepc})epeHUHOHHbie MaKCMMyMbi, xaK h MHHHMyMbi, a 
xaK^e npoMCHcyxoHHbie snaneHH^ HHxeHCHBHOcxH. 

AHajiH3 BJiH^HHA MHxep^^epeHUHOHHOu KapxMHbi aa Bbixo^e npefl^iaracMOro 
nojiHpHsaxopa na cxeneHb nojiapHsauHH HSJiyHeHH^ noKasaji, hxo b cjiynae nojiyneHHii 
HHxep(|)epeHUHOHHoro MaKCHMyMa HHxeHCHBHOCXH B 3aBHCHMOcxH or xHna 
nojiapHsaxopa (nponycKaiomHH hjih oxpa^caxejibKbifi) npoHCxoAHX yBejiHHeHHe 
aneprexMHecKoro K03(j)4)HUHeHxa nponycKanHH hjih, cooxBexcxBCHHO, oxpa^eHHH KaK 
jljui norJiomaeMoii, xaK h jum HenorjiomacMofi KOMnoHCHx. TlpH 3xom cooxHOUieHHC 
HHxeHCHBHOCxeH npoineOTuexo (hjih oxpa^eHHoro) HSJiyneHHH opxoroHajibHO- 
nojiApH30BaHHbix KOMHOHCHX yMeHbiuaexcH, H, cooxBexcxBeHHO, yMeHbixiaexcA cxenenb 
noji^pHsauHH. H xoxh npn 3xom noBbimaexcji nponycKanne (oxpa»ceHHe) 
nojwpHsaxopa, oho hc HMcex xaKoro snanenwi, KaK yNieHbUieHHe cxencHH 
nojuipHsauHH. 



V 



4 



B oiynae nojiyneHH^ Ha sbixo^e noMpMsaxopa HHTep(|>epeHUHOHHoro MMHHMyMa 
npoMCxoOTT yMCHbiijeHHe hhtchchbhocth o6ohx opToroHajibHO-noJwpHSOBaHHbix 
KOMnoHCHT, OAHaKO pacHCTbi H 3KcnepHMeHTajibHbie ;iaHHbie noKasajiH, hto mo>kho 
o6ecneMHTb 6ojiee sHaHHTCJibHoe yMeHbineHHe HHreHCMBHOCTH norjiomacMofi 
KOMnoHCHTbi, HCM HenorjiomacMOH, xoth h Bbisbmaex HCKOTopoe yMeHbiDCHMe 
nponycKaHHH (oTpa>KeHMfl) nojmpMaaxopa, ho aaro oGecnenHBaer SHaMHTCJibHoe 
ysejiMHeHHe cxeneHH noji^pnsauHH. 

no3TOMy uejiecoo6pa3HO, htoGw MaxepHajibi h TOJiiuHHbi cjiocb OTxpoHHHoro 
nojwpHsaTopa 6bi6MpajiHCb H3 yaiOBiw nojiysenm! na Bbixo^e nojiflpMsaxopa 
HHxep(|)epeHUHOHHoro MHHHMyMa juisi noxjiouxaeMOu KOMnoneHXbi fljw no Kpauneu 
Mq)e OOTOH AJiHHbi BOJiHbi sjieKipoMarHHXHoro HSJiyHeHHJi. 

B KHHCCXBe juiHHbi BOJiHbi, KOxopoM ^oji^KCH 6bixb HOJiyHCH (o6ecneHHBaexc5i) 

HHXep(|)epeHUHOHHb]M MHHHMyM, MO^KCX 6bIXb npHH5IXa, HanpHMep, ;UIHHa BOUHbl, 

cooxBexcxByiomafl cepe^HHe HcnojibsycMoro cncKxpajibHoro AHanasona. 

ripH 3XOM uiHpHHa HcnojibsycMoro cncKxpajibHoro zinanasoHa onpeflejwexca h3 
cjie^yiomHX coo6pa»ceHHH. 

YcjiOBMe nojiyHeHHfl Ha Bbixo^e OTxpoMHHoro nojiapMsaxopa HHxep4)epeHUMOHHoro 
MHHHMyMa MOHcex 6bixb saoHcano kslk: 

A = inX+Ay2, 

r;xe A - pasHOCxb xo^a AByx Jiy^eii he Bbixojie nojupH3axopa, oxpa^eHHbix ox 
oxpa^aiomHx noKpbiXHu, m- nopailOK HHxep4)cpeHUHH, X-jumua BOJiHbi cBexa . C 
flocxaxoHHOH cxencHbK) xohhocxh HHxepc|)epeHUHOHHbiH MHHHMyM nojiynaexcji h jum 
coceAHHX AJiHH bojih: jxjisi Koxopbix pasHOcxb xojiSL A oxJiHHaexcji ne 6ojiee hcm Ha 10%. 
npH 6ojibuiHX nopHjpcax HHxep())epeHUHH (in = 10-50 ), x.e. npn cpaBHHxeJibHO 
6ojibiiiHx xojimHHax cjio^i, ahxpohhho noFJiomaiomero 3JieKxpoMarHHXHoe HSJiyneHHe, 
oxjiMHHe pasHHUbi xo^a b 10% BbinojiH^excH jum OHCHb ysKoro AHanasoHa juofH bojih, b 
3XOM cjiynae nojuipH3axop mokcx 6bixb HcnojibsoBan xojibKO kek ysKonojiocHbiu, IIpH 
HyjiCBOM nopHjoce HHxep(}>epeHUHH (m = 0 ), x.e. ajm cpaBHHxejibHO Majibix xojimHHax 
cjioa, AHxpoHHHO norjiomaiomero 3;ieKxpoMarHHXHoe HSJiyneHHe, 3xo ycjiOBHe 



BbinojiHHCTCfl jviH 6ojiee lUHpoKoro OTanaaoHa jvihh bojih, HanpMMep, ecjm b KanecxBe 

OCHOBHOM AXIHHbl BOJIHbl, XVUi KOTOpOH BbinOJlHfleTCJI COOTHOUieHMe (3) npHHUTb 550 

HaHOMerpoB, to npaKTHHecKH jmsi Bcero bhotmofo nHanaaoHa 6y;ieT BbinojiH^xbCJi 
ycjiOBHe nojiyiCHMfl HHTep(|)epeHUHOHHoro MMHHMyMa. Cjie^toBaxejibHO npn xojimMHax 
flMxpoHHHO norjioiuaiomero cjioa, q^aBHHMbix c fljinHoa BOJmbi HsnyneHHH mokct 6biTb 
nojiyqeH lUHpoKonojiocHbiB nojwpHaaxop. 

H3 XeopHH HHTep<|)epeHUHH M3BeCTHO, HTO juisi nojiyMeHHfl HHTep<|)epeHUHOHHoro 
MMHHMyMa onTHHecKaa pasHOCTb xo^ia Me^ig^y HHTep(|)epHpyiomHMH JiynaMH AOJi^a 
cocxaBJiHTb 7J2 + m X, x.e. HCHexHoe hhcjio nojiyBOJiH. 

JXjui o6ecneHeHHfl xaxofi paanocxH xojia onxMHecxaa xojimHHa AHxpoHqno 
norjiomaiomero cjioh no KpaHneu Mepe ajih ootoh jvmnhi BOJiHbi onpeAejMerca h3 
cooTHOiiieHH5i X/4 + 7J2m = X/4{1 +2m). 

Bojibiuoe BJiMXHHe Ha pesyjibxax HHxep(|)epeHUHH OKasbisaex cooxHOincHHe BejiHHHH 
aMHJiHxyA MHxep^epMpyiomHx jiyHefi. Hsbccxho, hxo MHHHMajibHoe SHaneHMe 
HHxeHCHBHOcxM Mo^cx 6bixb HOJiyMCHO B cjiy^ae Hx paBCHCXBa. noaxoMy 
npeACxaBJinexcfl uejiecoo5pa3HbiM o6ecneHHTb MaKCMMajibHO aocxh^moc 
BbipaBHHBaHHe aMDJiMxyA MHxep(|)epHpyK)mHX jiyneH jvi^ norJiomacMofi KOMnoneHXbi, 
HXO o6ecneHHBaex MaxcHMajibHoe "rauieHHe" Jiyneii 3xoh KOMnonenxbi h SHanHxejibHoe 
pasjiHHHe aMHJiHxyA HHxep(J)epMpyioinHx Jiynefi ajm nenorjiomaeMOu KOMnonenxbi, hxo 
npaKTMHecKH hckjiiohhx B03M03KHocxb MHxep())epeHUHH 3XHX Jiynefi, x.e. npaKXHHecKH 
6yAex oxcyxcxBOBaxb yMenbuieHHe hmxchchbhocxh HenorjiomaeMofi KOMnoneHTbi. 
BbinoJiHeHHe o6ohx ycjiOBHii o6ecneHMx yBejiMHCHHe cxeneHH nojinpHsauHH, hto 
sBJiaexcH 5ojiee BancHbiM, hcm HCKOxopoe cHH^CHHe nponycxaHWH (oxpa^KCHHa) 
noji«pH3axopa. 

HcxoOT H3 BbiLuecKasaHHoro uejiecoo6pa3HO, HXo6bi xojiiiiHHa h ^mxpOHHHO 
norjiomaioiuero cjioa Bbi6Hpajiacb h3 ycjioBWii BbinojineHHA no KpaHHefi Mepe ^jm 

OAHOfi A^Hbl BOJIHbl X COOXHOtUeHH^: 



hn = + X/4 = (2m + 1)*}J4 , 



r^e n - noKaaarejib npejioMJieHHii ^XMxpoMHHO norjiomaiomero cjioa, 
m - uejioe hhcjio, 

a TOJiiuMHy H MaxepHaji OTpa>KaiomMX nOKpbiTMfi BbiGMpaiOT m3 ycjiOBHJi o6ecne^eHHH 
jum norjiomacMOH KOMnoHeHTbi paBeHcxBa mjih npHMcpHoro paBeHCXBa aMnjiHTyfl (c 
TOHHOCTbK) 10-20%) HO KpaHHeu Mepe jmyx MHTep<J)epMpyK)mHX Jiynefi no KpafiHcfi 
Mcpe jum OOTOH AnHHbi bojihu. ELpn 3tom Heo6xoOTMbie K03i|)(|)MUMeHTbi oxpaMccHiw 
Moryx 6biTb noAo6paHbi 3KcnepMMeHTaJibHO jih6o pacneraMH. 

Orpa^aiomHe noKpbinw Moryr SbiTb BbinojineHbi KaK h3 Merajuia, xaK h b bujiq 
MHorocjiOMHbix ;iH3JieKTpHHecKHx sepKaji H3 Hepe^^yK)l^HXCfl cjiocb MaxepHajioB c 
BblCOKHM H HH3KHM noKa3aTejuiMH npejiOMJieHiui. 

MerajuiMHecKHe noKpbiTHH aoctbtohho npocTO HaHOMTO!, HanpHMep xepMHHecKHM 
HcnapeHHeM b BaxyyMC, ho npH 3tom b hhm HMeer mccto norJiomeHHe CBexa, hto 
yMCHbLuaeT nponycKaHHC (oTpa>KeHHe) nojiflpH3aTopa. fljm 3thx noKpbiTHH Moryr 
McnojibSOBaxbCfl ajnoMMHHM (Al), cepeGpo (Ag) h jipyrHc Merajuibi 

B cjiyMae MHorocjiofiHbix flM3JieKTpHHecKHX sepxaji norjioiueHHe CBexa b hmx 
OTcyxcTByeT, ho npouecc hx HaneceHH^ ^lOBOJibHO cjio^kch h xpyjiocMOx. JXim 3xhx 
noKpbixHH Moryx HcnojibsoBaxbca Ti02, MgO, ZnS, ZnSe, Zr02, xpHOJiMx h nojiHMepbi 
B KanecTBe MaxepHajiOB c BbicoKMM noKasaxejiCM npejioMJiCHM^, a b Kanecxse 
MaxepHajiOB c hh3khm noKasaxejiCM npejiOMJieHH^ - Si02, AI2O3, CaF2, BaF2, MgF2 
,A1N, BN HJiM noJiHMepbi. 

. Jln^ HaneceHHA oxpajKaiomHX noKpbixHU Moryx 6bixb npHMeneHbi cjie^yiomHe 
cxaujiapxHbie cnoco6bi: xepMHHecKoe HcnapeHHe b BaxyyMC, aaHeceHHe b napax c 
nocjie^yiomeH xepMHHecKOfi o6pa6oTKOH, MarnexpoHHoe pacnbiJieHHe h ;ipyrHe, 

B KanecxBC MaxepHajia, m3 Koxoporo H3xoxoBJieH OTxpoHHHO norJiomaiomHU cjioh, b 
npHHUHne Mo^ex 6bixb HcnojibsoBan jiio6ofi jmxpoHHHO norjiomaiomMu Maxepnaji, 
Koxopbifi MO»cex 6bixb BbinojxHen b bhac cjioh, xomaMHa KOXoporo cpaBHHKta c zuniHofi 
BOJiHbi, 6 qacxHOCxH, paBHa X/4. O^HaKO HauGoJiee uejiecoo6pa3HO Hcnojib30Baxb 
MOJiexyji^pHO opMeHXHpoBaHHbiu opraHHHecKHU KpacMxejib, naxoAnmHucM b 
jiHoxpooHOM ^cHAKOKpHCxajuiHHecKOM cocxoHHHH, Bbi6paHHbiu H3 cjie^yiomero p^a: 




— (S03M)n 



I. n=2-4, M - cation 




(S03M)n 



II, n=2, M - cation 
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-(SQ3M)n 



(SO^fl)n 



VI. n=2. M - caton 




--{S03M)n 



GSO^n 



VIII. n=2-3. M- cation 



OH O NH — CO 





^ C503M)n 

NH O OH 

IX, R=H. a. Alk. OAIK; n=2. M- cation 




X R=H. OAIK. NHR\ O. Bn " 
X=0. NK CK^ n= o M . ^«4i- 



(50^^ 
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yKasaHHbie opraHMnecKMe KpacHxejiH no3BOJifliOT ocymecTBJwxb opHeHxauHio MOJicKyji 
jiHxpoMHHoro KpacHTCjm HenoqpejxcTBeHHO b npouecce HaHeceHH^ cjioa. TaxHM 
o6pa30M 3HaHMTejibH0 ynpOLuaexcfl rexHOJiorHHecKMu npouecc nojiyneHHfl 
flMxpoMHHoro noji^jpHsaropa, h, Kax cjie^crsHe, yMeHbuiaexc^ ero ctohmoctb. 
JJ^jiM HaHCceHHH cjiOM, AHxpoHHHO noFJiomaiomero sJieKxpoMarHHTHoe HSJiyneHHe, 
Moryx 6biTb npHMCHeHbi cjie;tyiomHe cxaHjEiapTHbie cnocoSbi: HaHeceHHe BajiHKOM, 
paKCJibHbiM H05K0M, paKCJicM B (})opMe HCBpamaiomerocii uHJuiHzipa, HaneceHHe c 
noMOiubK) mejiCBOH (|)M:Tibq>bi h ;ipyrHe. 

H3o6pexeHHe HJunocxpHpyexcn (|)Mr.l-3. Ha ^mA noKasana cxeMa flHxpoMHHoro 
nojiapHsaxopa no npoxoxHny. Ha ^nr.l noKaaana cxeMa AHxpoHHHoro nojinpMsaxopa 
oxpajKaxejibHoro xnna no H3o6pexeHHio. Ha 4>Mr.3 noKaaaHa cxeMa ^HxpoHHHoro 
nojiHpM3axopa npocBexHoro xnna no H3o6pexeHHio. 

Ha 4)Hr.l H3o6pa^eHa cxcMa AHxpoHHHoro nojiapHsaxopa no npoxoxHny, 
BKJnoHaiomero cjioh 1, jiHxpoMHHO norjiomaiomMM 3JieKxpoMarHHXHoe H3JiyHeHHe, 
HaHeceHHbiM na noAJic^y 2. HenojiapH30BaHHoe sjieKxpoMarHHXHoe HSJiyneHHe 3 
npoxojiHX CJIOH 1, OTxpoHHHO norjiOLuaiomHH 3JieKxpoMarHMXHoe HSJiyneHHC, 
npcBpamaflCb b jimhchho nojwpH30BaHHoe 3JieKxpoMarHHXHoe H3JiyHeHHe 4. 
AHajiH3 CBOHCXB wxpoHMHOFO nojispHsaxopa no npoxoxHny noKasaji, hxo npH 
xojimHHe cjiOH 1, OTxpOHHHO norjioii^aKDmero sjieKxpoMarHHXHoe HSJiyneHHe, b 50-100 
HaHOMcxpoB, cxeneHb noji^pHsauHH 80%, nponycKanue nojie3HOH noji^pHSOBaHHOu 
KOMnonexbi AHxpoMHHbiM nojiapHsaxopoM cocxaBJiHCx 90%. DpH xojimHHe cjioa 1 b 
500 HaHOMCxpoB, cxencHb nojiApMsauHM 90%, nponycKaHHe nojie3HOu noji^pHSOBaHHofi 
KOMnoHCXbi cocxaBJwex 80%. TlpM xoJimHHe cjioh 1 b 2000 HaHOMexpoB - cxeneab 
noji5ipH3auHH 99%, nponycKaHMC nojie3HOU nojuipusoBaHHOu KOMnoHenxbi 

AHXpOHHHbIM nOJlHpH3aXOpOM COCXaBJMCX 50%. TaKHM 06pa3OM, npH yBeJIHMeHHH 

cxencHH nojiMpH3auHH b AHxpoHHHOM nojwpHsaxope no npoxoxHny 3a cqex 
ysejiMHeHH^ xojimHHbi cjioa 1, ^qixpoHHHO norjiomaiomero sjieKxpoMarHHXHoe 
HSJiyHCHHe, 3HaHMxejibHO yMCHbuiaexcfl nponycKaHHe noJiesHOH noiupHSOBaHHOu 

KOMnOHCXbl. 
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Ha <})Hr.2 H3o6pa>KeHa cxeMa ^uixpoHSHoro nojmpHaaxopa OTpa^axejibHoro THna no 
M3o6peTeHHK), BKJDOMaioiuero cjioh 1, jxMxpoHHuo norjiomaKDUiHu ajieKipoMarHHXHoe 
HSJiyMCHHe, cjiOM 5, nojiHOCTbK) OTpa)KaiomMu 3JieKTpoMarHHTHoe HSJiyneHHC h cjioh 6, 
HacTHHHO OTpa^aiomMU sJiexTpoMarHHTHoe HSJiyHeHHe, Bee cjioh nocjieAOBaxejibHO 
HaneceHbi na noAJiOMocy 2. 

Pa6oTy npeOTaraeMoro AHxpoHHHOro OTpa>KaTejibHoro nojupHBaropa mo3kho 
noflCHHTb cjie^yK^mMM o6pa30M. HenoJwpHBOBaHHoe sjiexTpoMarHHTHoe MSJiyneHHe 

COCTOHT H3 OTyX JIHHeUHO nOJI5ipH30BaHHblX KOMnOHCHT 7 H 8, nJIOCKOCTH nOJUIpH3aUHH 

KOTopbix BsaHMHO nepneHj[iHKyji5ipHbi (3TH KOMnoHCHTbi ycjiOBHO pa3HeceHbi Ha 
(|)Hr. 2. H 4)Hr.3 jum Harji^jmocTH m Jiyniuero noHHMaHH^). IlorJiomaeMaA h hc 
HcnojibsycMaH b jiajibHeHuieM KOMnoneHxa 7, nojiApH30BaHHaH napajuieJibHO och 
norJiomcHH^ cjioh 1, jiHxpoHHHO norjiomaiomero ajiCKxpoMarHHTHoe HSJiy^CHHe, 
HacTMHHO oTpa>KaeTC5i OT cjiofl 6, HacTHHHO OTpa^aiomero sjiCKipoMarHHTHoe 
H3JiyHeHHe, oSpasya jiy^ 9. flpyraa nacTb 3HeprHH KOMnoHenxbi 7, npoxoAH Hepe3 cjioh 
1, OTxpoHHHO norjiomaioiuHH sjieKxpoMarHHTHoe HSJiyHCHHC, h, orpa^aacb ox cjioh 5, 
nojiHOCTbK) oxpa^aioiiiero ajicKxpoMarHHXHoe H3JiyMeHHe, npoxowx eme pa3 cjioh 1 h 
3axeM cjioh 6, o5pa3yfl jiy^ 10. Oxpa^KCKHbie Jiynn 9 h 10 nojinpHSOBaHbi xax ^e, kslk h 
BxoAHuiafl KOMnoHCHTa 7. Tojimnna cjioh 1 Bbi6Hpaexcji xaKofi, Hxo6bi onxH^ecKaH 
pa3Hocxb xofla jvm Jiynefi 9 h 10 cocxaBJiHJia HenexHoe hhcjio nojiysojiH 
nojinpHsycMoro sjieKxpoMarHHXHoro H3JiyHeHHH, rfle AJinna BOJiHbi cooxBcxcxByex 
cepe^lHHe Hcnojib3yeMoro cneKxpajibHoro AHana30Ha. B sxom cjiynae pe3yjibxaxoM 
HHxep(})epeHUHH Jiyiefi 9 h 10 HBJiHexcH hx B3aHMHoe ocjia6jieHHe, h b onxMMajibHOM 
Bapnanxe hx nojiHoe rameHHe. riojiHoe raiaeHHe Jiynefi 9 h 10 AOcxHraexcH, ecjm 
hhxchchbhocxh (aMnjiHxy^bi) JiyneH 9 h 10 OAHwaKOBbi hjih 6jih3kh no BejiHMHne, hxo 
MOMcex 6bixb AOCXHFHyxo onxHMajibHbiM no;i6opoM K03(})(|)HUHeHX0B oxpa^KenHC ox 
oxpa)KaK)mHX cjiocb 5 h 6. Oxpa^caiomne cjioh 5 h 6 Moryx 6bixb BbinojiHCHbi 

MexaJUIHHeCKHMH HJIH flH3JieKXpHHeCKHMH H 6blXb O^HOCJIOHMblMH HJIH 
MHOrOCJIOHHblMH. 

flpyxan jniHCHHO nojinpHSOBaHHan xoMnoHCHxa 8, He norJiomaeMan b cjioe 1 h 
Hcnojib3yeMaH b jiaJibHenuieM, Koxopan nojiHpHSOBana nepneHOTKyjinpno och 
norjiomcHHH cjioh 1, HacxHHHO oxpa>KaexcH ox cjioh 6, HacxMHHO oxpa^aioinero 



11 



3JieKTpoMarHMTHoe HSJiyneHHe, oGpaaya nyn 11. ^pyraa nacTb aneprHH KOMnoHeHTbi 8, 
npoxoAH Hepe3 cjioh 1, AHxpOHHHO norjiomaiomHH 3JieKTpoMarHMTHoe HanyneHHe, h, 
oxpa^Kaacb OT cjioa 5, npoxo/iHT euxe pas cjioh 1 h saxeM cjioh 6, o6pa3ya jiyn 12. 
OrpaMceHMbie Jiyqn 11 h 12 noji^ipHSOBaHbi rax >Ke, KaK h BXOA^imaH KOMnoHeHxa 8. B 
pesyjibxare HHTep(|)epeHUHH Jiynn 11 m 12 ocjia6ji5iiOTCH snaHHTejibHO MeHbiue, hcm 

JiyHH 9 H 10. 3tO CBH3aHO C TCM, HTO HX HHTCHCHBHOCTH 3HaHHTeJIbHO paSJIHHaiOTCH 3a 

CHer npeHe6pe>KMMO Majioro norjiomeHHH Jiyna 12 b cjioe 1. 

TaKHM o6pa30M b pesyjibxaxe pasjiHMHOH cxeneHH ocjia6jieHH5i norjiomaeMoii h 
HenorjiomacMOH KOMnoHenx b BbixoAameM h3 nojmpMsaxopa MSJiyneHMH yMCHbiuaexcfl 
jxojui OAHOH (norjiomacMOM) JiHHeHHO-nojmpH30BaHHOH KOMnoHenxbi no oxHOiueaHio k 
jxpyroii (norjiomaeMofi) KOMnonenxbi, nojmpH30BaHHOH opxoronajibHO no oxHOuieHHio 
K norjiomaeMOii KOMnonenxe, hxo npHBOAHX k 3HaHHxejibHOMy yBejiMneHHio cxenenH 

nOJI5ipH3aUHH. 

Ha (|)Hr.3 H3o6pa>KeHa cxcMa AHxpoMHHoro noji^pHsaxopa nponycKaiomero xnna no 
H3o6pexeHHio, BRJnonaiomero cjioh 1, AMxpoHHHO norjiomaioiiiHH 3JieKxpoMarHHXHoe 
H3JiyMeHHe, h cjioh 6 h 13, nacxHHHO orpa^Kaiomne 3JieKxpoMarHHXHoe MSJiyneHHe. Bee 
cjiOH HaneceHbi na uojvioyKKy 2. 

Pa6oxy AHxpoHHHoro nojmpnsaxopa 3JieKxpoMarHHXHoro H3JiyHeHHH nponycKaiomero 
xHna no M3o6pexeHHio mo^kho noacnnxb cjieayioiuHM o6pa30M. HenoiwpH30BaHHoe 
3JieKxpoMarHHXHoe HSJiyneHHe cocxohx h3 jXByx JiHHeiiHO nojiapHSOBanHbix KOMnoHCHX 
7 H 8, nJiocKOCXH nojiapHsaixHH Koxopwx BsaHMHO nepneH^HKyjwpHbi. 06e 3xh 
KOMnonenxbi npoxo^mx Hepe3 cjioh 6, HacxHHHO oxpancaiomHH 3JieKxpoMarHHXHoe 
HSJiyMCHHe, a saxeM nepes cjioii 1, OTxpoHHHO nornomaiouuHH sjieKxpoMarnnxHoe 
HSJiyneHHe. Hacxb 3HeprHH KOMnonenx 7 h 8 npoxoAHX nepes cjioh 13, nacxHHHO 
oxpa>KaiomHH 3JieKxpOMarHHXHoe H3JiyMeHHe, h o6pa3yex cooxBexcxBCHHo Jiynn 14 h 15. 
^yraa nacxb 3HeprHH KOMnoHeax 7 h 8 oxpa^KaexcH ox cjioa 13, qacxHMHO 
oxpa^aiomero 3JieKxpoMarHHXHoe HSJiyneHne, npoxo^HX cjioh 1, oxpa)Kaexc5! ox cjioh 
6, eme pas npoxo^nx cjioh 1 h cjioh 13 h o6pa3yex, cooxBexcxBenno, jiyHM 16 h 17. 
JlyHH 15 H 17 nojmpHSOsaHbi xaK^e, KaK h BXOfl5iuiaji KOMnoHenxa 8, a hmchho, 
nepneHOTKyjwpHO och norjiomcHHii. JlyHH 14 h 16 nojmpnsoBaHbi xaKMce KaK h 
BxcAHLuaa KOMnoHCHxa 7, a HMenno, napajijiejibHO och nornomcHHii. 



12 



PesyjibxaTOM HHTep(})epeHUHH norjioiuaeMwx b aioe 1 jiyHcfi 14 h 16 HBJiiieTCfl hx 
B3aHMHoe ocjia6jieHHe, h b onrHMajii^HOM BapHaHxe hx nojiHoe rameHHe. FIoJiHoe 
rauicHMe jiyneii 14 h 16 ;iocTMraeTca, ecjiH HHTeHCHBHOCXH (aMnJiMTyAfci) JiyHcH 14 h 16 

OJIHHaKOBkl MJIH 6jrM3KH HO BeJIHHHHe, HTO MO^CT 6bITb flOCTHrHyTO OnXHMaJIbHblM 

nojiSopoM K034)(t)HUMeHTOB OTpa^ccHH^ OT oxpa^caiomMx cjioeB 6 H 13. Orpa^aiomHe 
cjiOH 6 M 13 Moryr SbiTb BbinojiHeHbi McrajuiMHecKHMH hjim ^msjiexTpHHecKHMH h 6biTb 

OOTOCJloiiHblMH HJIH MHOrOCJIOMHblMH. 

B pesyjibTare MHTep<t)q)eHUHM HenorJiomacMbie b cjioe 1 Jiynn 15 h 17 BsaHMHO 

OCJia6jWK)TCfl SHaHHTCJIbHO MeHblUe, HCM JiyHH 14 H 16. 3tO CBHSaHO C TCM, HTO HX 

HHTeHCHBHOCXH SHaHHTCJibHO pasjiHHaiOTCJ! 3a CHCT npeHe6pe^MO Majioro 
nomomeHHJi Jiynea 15 h 17 b cjioe 1. 

TaxHM o6pa30M b pesyjibTaTC pasjiHHHOH CTcneHH ocjiaGjiCHH)! norJiomacMoa h 
HenorjiomaeMoii KOMnoHCHX b Bbixo^mcM h3 nojuipHsaTopa HsnyMCHHH yMCHbiiiaeTCH 
jxojui ojiHOH (norjioinaeMOH) JinneHHO-nojuipHSOBaHHOH xoMnoHCHTbi no OTHOtueHHio k 
jipyroH (norjiomacMOH) KOMnoneHTbi, nojmpHSOBaHHOH oproroHajibHO no OTHOiueHHio 
K norjiomacMoii KOMnoHCHTe, hto npHBOOTT k snaqHTejibHOMy yBejiKHCHHio CTcncHH 

nOJDipH3aUHH. 

HH»ce ziaHbi npHMcpbi bosmo^ofo BbinojiHeHHH OTxpoHHHoro nojwpnsaTopa . 

ripHMCp 1. 

XlHxpoHHHbiM nojwpnsaTop OTpa>KaTejibHoro TMna no H3o6peTeHHio ((J)Mr.2.) jvisi 
noji5ipH3auHH BHjiHMoro (cBCTOBoro) jiHanasona ajihh bojih, x.e. am o6jiacTH jumn 
BOjiH 400-700 HaHOMCTpoB HsroTOBJicH cjie^iyiomHM o6pa30M. Ha creKMHHyio 
no;uio»CKy HaneceHbi nocjiexioBaTejibHO ajnoMHHHeBbiii, CHJibHO OTpa^aiouiHH oioh 
TOJimHHOH 100 HanoMCTpoB (HaHeceHHbiH c noMOuibio TepMHHecKoro HcnapeHHA b 
BaKyyMe). 3aTeM cjioh, iiHxpoHHHO norjioiuaiomHH ancKTpoMarHHTHoe HSjiyneHMe 

TOJIIUHHOH 130 HM H H3rOTOBJieHHblfi H3 CMCCH KpaCHTCJieH 4>OpMyJI I, II, III, H SaTCM 

CJIOH, HacTHHHO OTpa^aioiuHH sjieKxpoMarHHTHoe HSJiyHCHHe, TOJiiMHHOH 2 HaHOMerpa, 

BbinOJIHeHHblH H3 aJKOMHHHA. 

HsMcpeHH^ noKasajiH, nojinpHsyTomaa cnoco6HOCTb b HsroTOBJienHOM ahxpohhhom 
nojmpHsaTope cocTaBJUiex 92% , a OTpa^Kenne nojie3HOH noji^pH30BaHHOu KOMnoHeTi>i 
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OTxpoMHHbiM nojwpMsaTopoM cocTaBJiflCT 90%. nojiHpHsyiomaM CnOC06HOCTb B 
nojmpMsaxope no npoTOTHny, MsroTOBJieHHOM h3 rex >Ke KpacHxejiefi m tom 5Ke tojiiuh- 
Hbi, HaHeceHHOM hh sepxajio jxjisi KoppeKTHOc™ qDaBHeHHA, cocxaBHJi 80%, a oTpa>Ke- 

HHe nOJieSHOH nOJmpHSOBaHHOH KOMnOHeXbl ZlHXpOMHHbIM nojiflpH3aTopoM 90%. 

ITpHMq? 2, 

J].HxpoMMHbiM noJi^pH3aTop sjieKxpoMarHMTHoro HSJiyMCHMfl OTpa^KaxejibHoro XMna 
(cJ)Hr.2.) MJisi nojuipMsauHH ^iHanasoHa a^hh bojih 490-510 HaHOMcrpoB HsroxoBJieH 
cjie^yiomHM o6pa30M. Ha cxeKJuiHHyio njiacxHHy HaHeceHbi nocjieflOBaxejibHO CHJibHO 
oxpa^aiomHH cjiofi c K03(j)c})HUHeHX0M oxpa^eHHfl 98% b oGjiacxH jumn bojih 490-510 
HanoMexpoB b Bime MHorocjiofiHoro AHSJieKxpHHecKoro noKpwxiw, HsroxoBJienHoro h3 
HepejtyiomHHCH cjiocb MgF2 h KpHOJiHxa. 3axeM Ha 3xox CHJibHO oxpa^aiomHU cjioh 
HaHeceH cjioh, ;i,HxpoHHHO norjiomaicu^HH ajieKxpoMaxHHXHoe HSJiyHCHHe, xojimHHoii 

125 HM H H3rOX0BJieHHbIH H3 OpMeHXHpOBaHHOFO KpaCHXeJW 4>0pMyJIbI II, H SaxeM CJIOH, 

nacxHHHO oxpa^KaiomHH sjieKxpoMarnnxHoe HSJiyneHHe c K03^4)Hi|HeHXOM oxpa^enHfl 
28% xaKHce HsroxoBJieHHbifi h3 cjiocb MgFa h KpHOJiHxa. 

H3MepeHHM noKasajiH, hxo nojuipHsyiomaH cnoco6HOcxb b HsroxoBJiCHHOM 
OTxpoHHHOM noji5ipH3axope cocxaBJDjex 95% b o6jiacTH ajihh bojih 490-510 HanoMexpoB 
npH oxpaMceHHH nojiesHoii nojiMpH30BaHHOH KOMnowexbi AHxpoHHHbiM noji^pHsaxopoM 
85%. nojMpH3yK)mafl cnocoGnocxb b nojiapHsaxope no npoxoxHny , HsroxoBJiCHHOM 
H3 xoro 5Ke KpacHxeju h xoh ytce xojiiuHHbi, HaneceHHOM na sepxajio jvvi KOppCKXHOcxH 
cpaBHeHHji, cocxaBMJia 85%, npn oxpa>KeHHH noJiesHOfi nojiApH30BaHHOH KOMnoHCXbi 
AHxpoHHHbiM nojwpHsaxopoM 90%. 

ripHMep 3. 

^HxpoHHHbiH noji^pHsaxop 3JieKxpoMarHHXHoro HsnyMeHHJi npocBCXHoro XHna '(c|)Hr.3.) 
AJM noji^pHsauHH B o6jiacxH ajihh bojih 620-640 HanoMexpoB HsroxoBjien cjie^iyiomHM 
o6pa30M. Ha cxeKJWHHyio njiacxHny HaneceHbi nocjie^OBaxejibHO ajnoMHHHeBbiH, 
HacxHHHO oxpa^aiomHH cjioh xojimHHofi 20 naHOMexpos (HanecenHbiH c noMombio 
xepMHHecKOXO McnapeHHA b BaKyyMe). saxcM cjioh, ^iHxpoHHHO nornou^aiouuHH 
3JieKxpoMarHHXHoe HSJiyneHHe xojimHHofi 155 hm h HsroxoBJienabiH h3 

OpHCHXHpOBaHHOrO KpaCHXeJIfl (|)OpMyJIbI IV, H SaXCM BXOpofi cjioh, HaCXHHHO 
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OTpa^KaiomMH 3JieKTpoMarHHTHoe HSJiyneHHe, TOJimHHofi 20 HaHOMexpoB, 

BbinOJIHeHHblU H3 ajnOMHHHil. 

HsMcpeHMfl noKaaajiH, nojmpHsyiomaj! cnocoSHocTb b H3roTOBJieHHOM jiHxpoHHHOM 
nojmpHsaTope cocTaBJiaer 98%, npH oxpajKCHMH nojiesHofi noji^pHSOsaHHOU 
KOMnoHCTbi jiHxpoMHHbiM nojwpHsaxopoM 80%. nojiapMsyiomafl cnoco6HOCTb b 
nojmpHsaxope no nporoTMny , HsroxoBJieHHOM h3 roro KpacHTejw h toh »ce 
TOjmxMHbi cocTaBMJia 86%, . npH nponycxaHMH nojiesHoii noji^pHSOBaHHou KOMnoHexbi 
AHXpOHHHblM nojiiipMsaTopoM 82%. 

IIpHMep 4. 

/XHxpoHHHbiM nojwpHsaTop sjieKTpoMarHMTHoro M3JiyHeHim npocBexHoro xHna no 
H3o6peTeHHK) ((J)Hr.3.) juisi nojiflpH3auHH 6jiH>KHero HH(})paKpacHoro jmanasona jxjmu 
BOJTH HsroTOBJiCH cjic^tyiomHM o6pa30M. Ha cTCKJWHHyio nJiacTMHy HaneceHbi 
nocjie;iOBaTejibHO HacTHHHO orpa^aioiUMM cjioii c K03(|)())imHeHT0M orpa^eHHfl 40-55% 
B o6jiac™ jvinn BOJiH 700-1200 HaHOMexpoB b BHjie MHorocjiOHHoro AHSJiexTpHHecKoro 

nOXpblTHfl, HSrOTOBJieHHOrO H3 CJlOeB CepHMCXOrO UHHKa M aMMOHHM 

4)oc(j)opHOKMCJioro. SareM HaneceH cjioh, jxHxpoHHHO norJiomaioiuHH 

3JieKTpoMarHHTHoe M3JiyHeHHe tojiiuhhoh 250 hm m HsroxoBJienHbiH h3 

opMCHTHpoBaHHoro KpacHTCJifl (J)opMyjibi X, H sarcM cjioh, HacTHHHO orpa^aiomHH 

3JieKTpoMarHMTHoe HSJiyneHHe c K03(i)(|)HUHeHT0M orpa^CHHa 28%, xaK^e 

HSrOTOBJieHHblH H3 CJIOCB CepHHCTOFO UHHKa H aMMOHH^ 4)OC<|)OpHOKHCJlOrO. 

H3MepeHH;i noxasajiH, nojmpHsyidqafl cnoco6HOCTb b HsroTOBJicHHOM ahxpohhhom 
nojmpH3aTope cocxaBJiaex 92% b oGjiacxH ;uihh bojih 700-1200 HanoMerpoB npn 
OTpa>KeHHH nojiesHOM noji^pHsoBaHHOu KOMnonerbi AHxpoHHHbiM noji^pHsaxopoM 
80%. rioji^pHsyiomaa cnocoSnocTb b nojwpHsaxope no npoxoxnny , HsroxoBJienHOM 
H3 xoro KpacHxejia h xoh xojimHHbi cocxaBHJia 75%, npw oxpa^KCHHH nojiesHofi 
noji>ipH30BaHHOH KOMnonexbi AHxpoHHHbiM noji^pHsaxopoM 80%. 

TaKHM o6pa30M, bo bccx opuBeAeHHbix npHMepax AOCXMraexca noBbiuieHHe 
3(|)(J)eKXMBHOCXH jjHxpoHHHOFO nojwpHsaxopa 3a cnex yBejiMHCHH^ cxencHH noji5ipH3a- 
UHH BbixoAflm^ro h3 Hero 3JieKxpoMarHHXHoro HSJiyneHHA, npn coxpanenHH bwcokoxo 
K03(J)(})HUHeHxa nponycKaHHfl (oxpa>KeHH^) juisi nenorjiomaeMOu KOMooHenxbi. 



1. topoiWHbiH nojiHpMsaTop, coflepjKainHH nofljioji^y h cjioh, 
flHxpojWHO norjiomajonmH sjieKTpoMarHHTHoe MSJiy^eHne, ouiimaiomvica 
TeM, ^To BBeaeHU aBa oTpajKaionmx noKpuTHH, no KpaHHeH Mepe oflHO 
H3 KOTopbix BunojiHeHo qacTH^Ho npony CKaiomHM , npiweM cjioh, ahx- 
poM^Ho norjiomaronmH sjieKTpoMarHHTHoe HSJiyqeHHe, pacnojiojiceH uex- 
ay flBywH OTpajnaioiimMH noKpuraaMH. 

2. fluxponqHuii nojiflpHsaTop no n.l, OTJiiwaiomnMCfl TeM, ^to 
oOa oTpajKaiomMx hokputhh BunojineHH xjacTiWHO nponycKajomnMH. 

3. flHxpoiWHHH nojiapHsaTop no n.l, OTJiiwaioinHHca Tew, ^to 
^4aTepHaJlhI h TojmmHhi cjioa, sHxpoiwHo norjiomaioinero sjieKTpoMar- 
HHTHoe MSJiy^eHwe, m oTpajKaioiimx hokputhm Bu6HpaioTca hs ycjioBMa 
nojiyqeHMH Ha Bbixofle flwxpoiWHoro nojiHpMsaTopa MHTep$epeHimoHHO- 
ro MHHHKdyMa fljia norjiomaromeHCH KOMnoneHTH sjieKTpoMarHHTHoro H3- 
Jiy^eHHa no KpaMHeii Mepe nJia oahoh ajihhu bojihu. 

4- ^^HxpolraHtJH nojiapMsaTop no jnoGoMy hs nyHKTOB 1-3, otjdi- 
^aioiimHca Tew, xjto no KpawneH wepe oano noKpuTwe, OTpajKawmee 
sjieKTpoMarHMTHoe MBJiyyeHHe, BbinojmeHO MeTajuiHqecKHM. 

5. flMxpoiwHUH nojiapHsaTop no jnoGowy H3 nynKTOB 1-3, otjih- 
yaromHHCfl tbm, ^to no KpawHeii wepe oano noKpuTwe, oTpajKaioinee 
BJieKTpoMarHMTHoe HSJiyxjeHne, BwnojiHeHO b BHfle MHorocjioHHoro, ^m- 
ajieKTpiwecKoro sepnajia hs ^epesyioiimxca cjioeB MaTepnajioB c bu- 
COKHM M HH3KHM noKasaTejMMH npejioMJieHHa . 

6. JiMxpoiraHUH nojiapHsaTop no jDoOoMy h3 nyHKTOB 1-5, otjim- 
^aronmHca tcm, ^to cjiom, fluxpoiraHO norjiomaJonmH sjieKTpoMarHHTHoe 
H3Jiy^eHMe, BbinojiHen us opHeHTHpoBaHHoro cjioa no KpaiiHeii Mepe 
oflHoro aMxpoiwHoro KpacHTejia, HaneceHHoro ms jiMOTponHoro jrm- 
KOKpHCTajuiH^ecKoro cocToaHHa. 
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PEOEP AT 

H3o6peTeHHe othochtch k nojupMsauMOHHbiM ycxpoMCXBaM m mokct Gbixb 
Hcnojib30BaHO B ocBeTHxejibHOH annaparype, npH npoMSBOACXBe ctckoji jijih 

CTpOHTCJIbCTBa, B JtMCnJlCHX, 

npe^uiaraexca j^HxpoMHHbiu nojwpMsaTop, BKjnonaiomHH noAJio^ocy h no 
KpaHHCH Mcpe ojxuH cjioH, OTxpoHHHO noFjiomaiouiuu 3JieKTpoMarHHTHoe HSJiyneHHe, b 
KOTopbiii BseAeHbi jsfia orpa^Kaiomnx noKpbinifl, no KpaHnefi Mcpe o^o h3 KOTopwx 
BbinojiHCHO HacTHHHO nponycKaioiuHM, npH^eM cjioii, OTxpoHHHO norjiomaiomnfi 
3JieKTpoMarHHTHoe HSjiyneHHe, pacnojio^Ken mc^k^ oTpa>KaK)mHMH noKpbini^MH, npn 
3TOM MaxepHaJibi h TOjiinHHbi cjloa, AHxpoHHHO norjiomaiomero sjieKxpoMarHMXHoe 
MSJiyHCHHe, H OTpa>KaiomHx noKpbiTHH Bbi6HpaiOTCH M3 ycjiOBH^ nojiyneHHii Ha Bbixo^e 
AMxpoMHHoro noji^pM3aTopa HHTep<|)epeHUHOHHoro MHWMMyMa norjiomaiomeHCH 

KOMnOHCHTbl SJICKXpOMarHHTHOrO HSJiyMCHMH no KpafiHCH Mepe jmsi OOTOH AJIHHbl 
BOJIHbl. 

PeSyjIbXaXOM M306peTeHH5! HBJiaeTCJI nOBblUieHHM 3<|)<J)eKTMBHOCTH OTxpoHHHoro 

nojiHpHsaxopa sa cnex yBejiHHeHH5i cxenenH nojmpHsauHH Bbixo^tainero h3 Hero 
3JieKxpo-MarHMXHoro HSJiyneHHH, npH coxpaHCHHH BbicoKoro K03(J)4)HUMeHxa 
nponycKaHHH (oxpa^eHHH) juisi HenorJiomaeMoB KOMnonenxbi. 53-n.4)-Jibi, Shjui. 



